In such problematic water situation in Egypt, control and saving of the available limited quantity takes great importance from both technical and national points of view. In addition to all the well-known traditional reasons of the problem such as pollution, over usage, and bad traditions of dealing with water, a new very important reason is added nowadays, called "Climate Changes" which has a direct impact on sea water rising, that causes a serious attack of the salt water to the fresh water especially in River Deltas., Not only the surface water, but also the ground water. Since that process proved some acceleration, several investigations have recently considered the worst impacts of climate change and sea water level rise on sea water intrusion. Most of them have revealed the severity of such problem, and the significance of the land movement of the dispersion zone under the sea water level rise situation. In this paper, we try to introduce a technical review and study for the most popular studies concerning our topic, and its most important conclusions, as an approach for preparing the Ph.D. thesis about the Nile Delta water equilibrium in the light of the expected Mediterranean Sea water level rise. Nile Delta, which located between Damietta Branch on the East, and Rosetta Branch on the west, occupies about 20000 square kilometers of the most rich, productive land in Egypt. About 50% of Egyptian population live in that area, agriculture is the main human activities on them, so water is the prime factor in their life, and their agriculture investments. The great amount of this investment depends on the ground water, which faces a serious challenge due to, two reasons, first, is the overuse, and over pumping, while the second is the attack of the salt water due to the Mediterranean Seawater level rise, because of the climate changes. These two reasons must be overcome, if the first reason can be controlled by law, and technical roles, the second reason needs intensive studies and investigations concerning the interaction between seawater and fresh ground water.
INTRODUCTION
Nile Delta land as the most productive land in Egypt is attacked nowadays from more than a side, including: seawater level rise, salinization, rainfall patterns, and topography and land settlement. The impacts of such different attacks, have significant influence on water resources (surface & groundwater) , and the productivity of the land in turn. New strategies should be applied to reduce climatic changes hazards, through proposing and developing the appropriate approaches and adaptation techniques for mitigation. As climatic change is a vital determinant of economic, environmental and demographic development and stability; stakeholders have to take pre-actions to ensure water security, and food sufficiency. In addition, extensive studies and researches should be conducted to detect and outline the most vulnerable threatening regions, and presenting the suitable mitigation scenario. Similar studies and recommendations were presented by (Eid et al., 2006) .
Through providing an overview of the previous studies concerning to climate change impacts (Attaher et al., 2009) , we try in this study, to investigate the present water balance, in which the input water must be balanced somehow with the output water. This methodology needs a collection of more than group of data, such as, land topography, soil type, climate, crop pattern, groundwater levels and quality, irrigation methods, and traditional dealing with irrigation water, in addition to the drainage system. Such a data will be treated, and analyzed using different statistical techniques, computer models, and surveying processes (Ragab et al., 2010) . The present research is concerned with the Delta as a main division of Egypt, trying to evaluate its water balance at the present situation; and after accounting for the climatic changes, by calculating the input water and weighing by the output water for the study area. The following figure shows the understudy area. The agricultural land area is determined by climate and water availability in addition to soil type and quality (Fawzi et al., 2011) . Calculation of the reference evapotranspiration involves all the meteorological parameters in a specific area, and it is the major factor in water requirements' calculation in this area. Reference evapotranspiration "ETo" is a combination of two processes; water evaporation from the soil surface and transpiration from the growing plants (Attaher and Medany 2008) . The following Figure ( 2) illustrates "ETo" development through the years 1997 to 2006, showing the Nile Delta agro-ecological zones, divided according to "ETo" similarity due to governorate's location and metrology. From the figure, it is clear that; the western region of the Nile Delta, has the highest values of evapotranspiration, while the northern region has the lowest values, among the recorded period (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) .
Monitoring of the "ETo" revealed significant development which may impact crop consumptions. This necessitated updating of the crop consumptions and accordingly the irrigation requirements. Because irrigation consumption is the major component of water requirements; and it is dependent on climate and cropping pattern, an updating of irrigation requirement based on updated climate data, and surveying the present cropping pattern were of the top interest. The interaction between the different components of water resources (Surface water, rains and ground water) and consumers (Irrigation requirements, domestic and industrial water) may determine water balance and draw the water budget. 
METHODOLOGY
A water budget study is essential to reveal how much of the water diverted to a region is being used beneficially; thus, an idea of the overall water use efficiency may be obtained. Since water management is such associated with the climatic, agronomy, and hydrological characteristics, all those involved parameters should be evaluated first. An extensive investigation was achieved to evaluate those elements in order to enable such regional water balance. When all of this information is studied, implications may be grasped for improving water management practices, and planning for better water allocation and distribution. In this research calculation of the present water balance was conducted for weighing all input and output water in order to account for the impact of the present climatic changes, as well as assess for future scenarios, supporting planning for water and land use (Elsaeed 2012) . Therefore, this research is an "Eco-Environmental Impact" evaluative, and "Mitigation Scenarios" generator, based on water balance calculations. The following are the detailed research activities that were conducted.
Data Collection
Updated maximum and minimum temperatures, relative humidity, sunshine hours, wind speed data and rainfall intensity, used to calculate reference evapotranspiration were conducted for each province in the Nile delta region (Allen et al, 1998) . Updated cropping patterns in the study area helped to estimate the actual crop-water requirements for each province. In addition, the irrigation and drainage networks were used to identify water receiving and disposal points respectively. Actual surface water quantities released were obtained from the MWRI records. Drainage water records were used to estimate the reused quantities and net drainage water disposal. Rainfall records were used to estimate the effective rains, as a portion of water balance process. Including all the required measurements, records and the previous research outputs into the evaluation procedure; water balance for Delta was performed. The following tables (1 and 2) present collected data samples. Table ( 2) shows that, Alexandria has the highest relative humidity, while El-Sharkia has the highest mean temperature. Also, it can be noticed that the wind speed has its biggest value in ElBeheira which reaches about five times its value in El-Gharbia, although the sunshine hours are almost the same in all governorates.
The research achievements included producing: Delta GIS Contour map, Agro-climatic zones and "ETo" maps, cropping pattern GIS distribution maps (per governorate), Irrigation and Drainage network for the study region, and a spatial survey for release water recorded per irrigation directorates. In addition; a bulk estimate for domestic and industrial demands were comprised.
Water Balance Components

 Data sources
The data were collected from the Egyptian Meteorological Authority (EMA), as well as the Central Administration of Agricultural Extension (CAAE), and the Central Laboratory for Agricultural Climate (CLAC), Agricultural Research Center-Ministry of Agriculture and Land Reclamation. Water Management Research Institute (WMRI), and Ministry of Water Resources and Irrigation (MWRI). The theoretical domestic and industrial demands were collected from "Holding Company for Water and Waste water" (HCWW).
 Crop-Consumptions
As the crop consumption was the main component of the water demand in the study area; an updating of the crop requirements was essential and requires much care in considering all of agroclimatic zones, climatic dependent evapotranspiration, and updated crop coefficient regarding the dominant crop species (FAO 1992) . Table ( 3) below presents the most updated "ETo" monthly averaged values for the study region, according to the finding of "The National Commission on Water Requirements". 
 Effective Rains
Effective precipitation represents part of the total rainfall that infiltrates within effective rooting depth and used by the plant to fulfill crop water requirements. The other part of the rainfall is lost by surface runoff, deep percolation, evaporation and leaf interception. The effective rainfall was estimated monthly by the method developed by the Soil Conservation Services of the USDA (SCS, 1969) . Only effective rains were counted in the consumptions evaluation (Abo Soliman et al., 2000; FAO 1983) 
 Leaching requirements
Leaching requirements are added to the total requirements and is varied, referring to the soil type nature, chemical composition, permeability, salt concentration in the surface layer and the irrigation water nature: it can be calculated from the following equation: % of leaching req. = (Ec Irrigation water /Ec drainage water) ×100
(1) Where Ec: is the electric conductivity of water. 
Water Balance Analysis
The Water Balance method was applied to the study region in order to balance the input/output water, detecting Losses and uncertainties due to differences between inputs and outputs. Water balance is the only approach which allows examination of the hydrologic cycle for any period of time. Water balance evaluation for the Delta Region was conducted according to a simplified form of the equation for a fixed control volume and a specific period of time (Mohamed Helal et al., 1984 ) may be used: . Since I T and O T usually are not equal, a change must occur in the total volume of water stored within a hydrologic control volume over the time period "T"; the total storage change, ∆ST, is composed of two significant components.
(4) Where: (∆SA)T = Total storage change in surface water volume during "T", (m 3 ); (∆SB)T = Total storage change in subsurface water volume during "T", (m 3 ). Changes in surface water storage, ∆SA, take place as water levels rise and fall in canals and drains. Irrigation and drainage of water from fields also cause surface storage changes, particularly in the case of rice flooding (which intensified in Nile Delta). A change in subsurface storage, ∆SB, occur as water tables rise and fall and as the water content varies within the region of negative soilwater potential above the water table. In this research, the time "T" over which water budgets study was conducted, equals a period of one year from August 2014 to July 2015.
Inflow also includes water reused for irrigation and pumped up to supplement the irrigation requirements. There are also many components making up the outflow volume. 
RESULTS
The given table (5) illustrates water requirements for the different "Agro-Climatic Zones" of the study area, emphasizing irrigation requirements, domestic demand and industrial uses. Monthly average consumptions were predicted for all delta regions as given in table (5) as follows: 
East Delta
East Delta region includes El Sharkia governorate only, which is divided into East Sharkia, west Sharkia and Salhiah. Irrigation requirements ranges from 974.95 Bm 3 in July to 90.12 Bm 3 in October. In addition to irrigation requirements, the domestic requirements are estimated at 22.62 Bm 3 /month and an industrial requirement of about 0.5 Bm 3 /month. In addition to the reused water which is added to the irrigation water to substitute the governorate requirements. Figure ( 3) above illustrates water requirements and water released for El Sharkia governorate, from which, it is obvious that; the requirements exceed than the released water in August, June and July. This is due to the peak crop-requirements of summer crops, simultaneously with the maximum domestic consumptions, due to high temperature in the summer. The difference between released water and requirements is evidently compensated by groundwater withdrawal. While during the amid periods between cultivation seasons; the region encompasses much fallow land, and subsequently requirements fall. For other values the two curves are coincided.
South Delta
This region includes Qaloubia governorate only, in which requirements range between 215.8 Bm 3 from July 2015 to 105 Bm 3 in November 2014. Furthermore, the values in July and February coincide. As it can be observed from figure (4) below, that almost all the values of released water exceed than the required ones in all months, which reveals the importance of water management and the need for this water balance research (Investigation) to help in optimizing water use for irrigation. 
Middle Delta
This region occupies the middle fertile belt of Nile Delta, including three governorates, which are Dakahlia, Monofia and Garbiah. Figures (5), (6) and (7) show the water requirements and water release for each governorate, from which it can be noticed that, the requirements' curve has the same trend of the released water, except in September, October, and November, due to the declination of winter requirements as the evapotranspiration value is low. 
North Delta
Include Kafr El Sheikh and Damietta Governorates as illustrated in figures (8 and 9) below. This region is characterized by the heavily rice cultivation equals "340263 fed.", and as a result, the requirements are high due to the low efficiency of "on farm irrigation" which doesn't exceed 50% as a maximum value. In this region, there is a reuse of drainage water equals about 63.68 Bm 3 /year. As it can be seen from the figures, the difference between the water requirements and water release curves in the summer season "Rice cultivation" is not significant. Furthermore, the released water curve coincides with the requirements curve in January, February, and March, which are considered low requirements season. Damietta governorate water requirements increase than released water in April and May but coincides in June and raised once more in July, this is due to the navigation requirements in addition to the reservation of the ground water table "GWT" at a standard level to avoid sea water encroachment "intrusion" 
West Delta
Assessment of the west-delta region, including El-Behira, Alexandria and Nubaria proveniences, presents the requirements and supply trends, indicating sufficiency and reasonability of water supply and distribution. The region characterized by consuming a bulk amount of domestic and industrial water of (285 Bm3/month), dense rice areas of 177751 fed, and involves scattered ground water resources into supply. It could be noticed that the general water demand (including irrigation, domestic, and industrial components) follows the general trend of seasonal consumption, and the supply trend envelops consumption with a considerable tolerance. The large tolerance between supply and consumptions in the region could be explained by leaching requirements and water released to compensate sea water intrusion. 
CONCLUSION
The study extended to assess the water management, to highlight water supply gabs, and the use of non-conventional resources (i.e. groundwater and mixed drainage water). From technical analysis of the collected data, the established water balance and analysis of its components; it can be concluded that:  Water demand, including irrigation, domestic, and industrial components follows a general seasonal consumption trend, in the manner that supply mostly enveloping consumption with a considerable tolerance referring to management and distribution efficiency.  Regarding the general trend of water supply and consumptions; tolerance between demand and supply is, mostly, minimal during peak requirement periods, and increases during minimum requirements.  Studying water demand and water supply trends reveals the management gabs, showing where and when water supply is excessive and could be saved, and where and when supply is insufficient.  For governorates located in middle delta region It seemed that the difference between requirements and released water is due to domestic and navigation requirements to keep a stable water levels, even if it is not required for irrigation. While for costal governorates such as Alexandria and Damietta, water levels were kept to retain ground water tables in to prevent seawater intrusion.  There is a need for the study area water balance justification, as the released water increased much the requirements for different regions in the study area.  The water budget for the Nile Delta have to be optimized, to satisfy the requirements and not wasting water, to cope with the risks due to water sacristy and climatic changes.  The study highlighted the need for guidance to reform the applied regional water policy, performing technical monitoring, and presenting a technical support to the policy makers.
